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AB A microfluidic device comprises a body structure provided with a 
microchannel and an inlet port and an outlet port, wherein the 
inlet port and outlet port are formed on an exterior surface of the body 
structure and are in fluid communication with the microchannel, 
wherein the microchannel has an interior surface that is coated 
with a polymer comprising Me methacrylate repeating units and acrylate 
derivs . of polyhedral oligomeric silsesquioxanes . In 
addition the polymer can be used to coat microchannels to enhance 
the phys . properties of the microdevice. 
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The present invention provides an integrated microfluidic anal, 
system. The system contains at least a first (pre-reaction treatment) 
domain for treating a sample prior to subjecting the sample to a chemical 
reaction. The following domains are optionally added to the first domain: 
a second (reaction) domain for reacting the chemical of interest in the 
sample/ and a third (post-reaction separation) domain for separating products 



reactants coming out of the reaction domain. The 
microfluidic anal, sytem of the present invention 
applicable to PCR anal. 
PCT Int . Appl . , 52pp. 
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AB The present invention provides a method and apparatus for separating by size a 
mixture 

of different size particles using ultrasound. The apparatus contains a 
microchannel having an acoustic transducer thereon. As a mixture of 
cells having different sizes flows down the microchannel, the 
ultrasonic radiation traps cells of desired sizes focused at nodes of a 
standing pressure wave in the microchannel. 
SO PCT Int. Appl., 3 2pp. 
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The invention relates to sensors for detecting chemical and biol. material 

and for chemical actuation. In particular, the sensors of the present 
invention incorporates membranes or beams that are deformable in the 
presence of chemical adsorption on its surface. The sensor of the present 

invention contains a polymeric membrane or beam that is clamped at least 
at two opposing ends. 
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AB The microf luidic systems and the flow of fluid are controlled 
using passive components engineered, into the microchannels . 
These passive flow components include f luidic diodes, f luidic capacitors, 
and f luidic . inductors . Various fluidic circuits are provided to control 
fluid flow including fluid rectifiers, fluid band pass filters, and fluid 
timers . 
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AB The present invention is directed to a method of fabricating a grafted, UV 
photo-polymerized silica-based monolithic column and the use of such column 
for the extraction of DNA and other biol . -active mols. The method allows for 
precise placement. of the monolithic column in a vessel, such as a 
capillary, pipet, tube, or microchannel on a microf ludic device 
(e.g., a microfluidic chip), unlike columns fabricated in such 
devices through silica bead packing. Furthermore, the method allows for 
an enhancement of the ability to extract and purify DNA from very low volume 
samples, in particular, complex or crude biol. samples like blood, using 
SPE. The method also allows for direct PCR anal, of DNA extracted from the 
column by eliminating the cleanup steps between extraction and further 



downstream processing through the use of minimal vols, of elution reagent. 
3- (Trimethoxysilyl)propyl methacrylate ( TMS PM , min. 98 %) and 
tetramethylorthosilicate (TMOS, 98 %) were used to prepare a silica-based 
monolithic column for use in solid phase extraction Extraction of 
pre-purified DNA 

and whole blood were performed using the TMSPM/TMOS monolith and the 
QIAamp DNA mini kit (QIAGEN, Valencia, CA) . 
SO PCT Int. Appl., 49pp. 
COD EN : PIXXD2 

REFERENCE COUNT: 2 THERE ARE 2 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L20 ANSWER 6 OF d7 CAPLUS COPYRIGHT 2007 ACS on STN 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR (S) : 

PATENT ASSIGNEE (S) : 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2006:342773 CAPLUS <<L0GINID : : 20071102>> 
144 :365934 

Localized control of thermal properties on 
microdevices and applications thereof 
Easley, Christopher J.; Landers, James P.; 
Ferrance, Jerome P. 

University of Virginia Patent Foundation, USA 

PCT Int . Appl . , 3 9 pp. 

CODEN: PIXXD2 

Patent 

English 

1 



PATENT NO. 



KIND DATE 



WO 2006039293 
WO 2006039293 



APPLICATION NO. 



WO 2005-US34674 



DATE 



20050929 



SO 



A2 20060413 
A3 20060511 

W: AE, AG, AL, AM, AT, AU, AZ , BA, BB, BG, BR, BW, BY, BZ, CA, CH, 
CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES , FI , GB, GD, 
GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KP, KR, KZ , 
LC, LK, LR, LS, LT, LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MZ , 
NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ , UA, UG, US, UZ , VC, VN, 
YU, ZA, ZM, ZW 

RW: AT, BE, BG , CH, CY, CZ , DE, DK, EE, ES , FI , FR, GB, GR, HU, IE, 
IS, IT, LT, LU, LV, MC, NL, PL, PT, RO, SE, SI, SK, TR, BF, B J , 
CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG, BW, GH, 
GM, KE, LS, MW, MZ , NA, SD, SL, SZ, TZ , UG, ZM, ZW, AM, AZ , BY, 
KG, KZ, MD, RU, TJ, TM 

US 2004-614304P P 20040929 

The present invention relates to microfluidic devices, and in 
particular, heat management in such devices. To achieve desired thermal 
properties in selected areas of a microfluidic or nanofluidic 
device, selective removal or addition of material (thermal mass) can be 
effected in certain selected regions of the device to controlling thermal 
properties. This is particularly useful in accommodating rapid heating 
and/or cooling rates during sample processing and anal, on a 
microfluidic or nanofluidic device. 
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AB The present invention relates to method and system for eluting cells from 

materials for anal, and diagnostic examination by means of a swab, clothing 
items, or the like. The method includes incubating the cell-containing 
material in a solution that degrades the material while maintaining the cells 
or biol . materials of interest, especially polynucleotides, such as DNA and/or 
RNA, intact. Preferably, the solution contains at least one enzyme for 
degrading the material. A system for practicing the method is also 
disclosed. 
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using microf abricated devices and capillaries. In particular, the present 
invention provides methods for separation and detection, in a microf abricated 
device or capillary, of proteins in a sample without requiring pre-or 
post -column protein labeling or modification for eventual laser- induced 
fluorescence (LIF) detection. The method comprises performing 
electrophoresis with a fluorescent dye in the buffer and/or matrix 
to detectably label the proteins. 
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The present invention relates to cell separation using microf abricated 
devices. In particular, the present invention provides methods and 
devices for separation of sperm from biological materials, such as other 
cells and molecular species, in a cell mixture in a microfabricated device 
through the use of electroosmot ic flow, electrophoret ic 
mobility, pressure gradient, differential adhesion, and/or combinations 
thereof . 
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The present invention relates to methods and systems for rapid multiplexed 
heating of a plurality of small volume samples on a microchip. 
More specifically, the present invention relates to methods and systems 
for non-contact temperature cycling of the samples using infrared 
( IR) -mediated heating of small, micro, to nanoliter, volume samples, 
wherein each cycle can be completed in as little as a few seconds. 
Depending on the system used, the present invention involves a spinning' 
microchip or an immobile microchip having a plurality of 
micro-heating areas thereon. In the case of the spinning chip, the 
micro-heating areas are located in a circular configuration on the chip, 
so the micro-heating areas can be accessed by static heating source (s) by 
spinning the microchip. In case of the immobile 
microchip, fiber optics are used to direct radiation from a 
heating source or multiple heating sources directly to the micro-heating 
areas on a microchip. 
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Microfluidic devices for solid-phase extraction of nucleic acids, 
especially DNA, from samples are described which comprise a body containing a 
sol-gel matrix-filled microchannel in fluid communication with 
an inlet port and an outlet port on the exterior of the body. The matrix 
may addnl. comprise silica particles. Preferably, the sol-gel matrix is 
prepared using tetramethoxyorthosilicate . The device may be further 
provided with addnl. components to allow for anal. anal, of the purified 
nucleic acid sequences. Contacting the biol . sample with a chaotropic 
agent, loading the sample onto a sol -gel matrix- filled microcolumn under 
conditions conducive for nucleic acid binding to the column, washing the 
matrix with a solvent, and releasing the bound nucleic acid from the 
column. Methods of extracting nucleic acids from samples are also described 
which entail. Nucleic acid processing systems comprising a sol-gel 
matrix- filled microchannel in fluid communication with a second 
microchannel are also described. 
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AB The present invention is a method for injection and stacking of analytes 
in high salt samples. This stacking method works with both pressure 
injection or electrokinetic injection. The ability to stack analytes with 
electrokinetic injection allows the translation of high-salt stacking from 
the capillary to the microchip format. 
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AB In the present capillary electrokinetic chromatog. method, 

analytes are injected by electroosmot ic flow directly from a 

sample matrix into a separation buffer containing an electrokinetic vector 

with an 

opposite mobility. Analytes can now be injected at the velocity of 
electroosmotic flow, but are retained at the interface of the 
sample matrix-co-ion and separation buffer micelle zones as analyte/micelle 
complexes. Manipulation of the injecting force and opposing stacking 
force allow greatly increased length or volume of injection. Concns . of the 
micelle, methanol, and borate in the separation buffer were provided to 
increase maximum injection length of neutral analytes. Reducing the analyte 
velocity in the separation buffer without substantially decreasing the velocity 
of the analyte during injection from the sample vial allowed greatly 
extended sample plug injection lengths. It is further enabled to inject 
sample solvent vols, equivalent to about twenty times the effective capillary 
volume Equations and algorithms describing the injection process and maximum 
injection lengths for this mode of stacking in electrokinetic capillary 
chromatog. are introduced. Use of the present method provides for 
maximum electrokinetic stacking injection for a wide variety of analytes and 
separation systems. 
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AB The present invention provides an excitation source (12) which may be 
used, for example, in conjunction with the scanning of multi-channel 
electrophoresis chips (18) or capillary arrays. The excitation 
source (12) is comprised of a source of light (22) , such as a laser beam. 
A beam expander (24) , an acousto-opt ic deflector (28) , and a filter (30) 
are optically aligned with the source of light (22) . A driver (32) is 
connected to the acousto-opt ic deflector (28) for controlling the angle of 
deflection. A system is disclosed which includes the excitation source 
(12), a detector (14) for detecting fluorescence from a target chip (18), 
and a beam splitter (16) or other device for optically connecting the 
excitation source (12) to the chip (18) and for optically connecting the 
chip (18) to the detector (14) . The excitation source (12) may be based 
on an acousto-optic deflector, an electrooptic deflector, a piezoelectric 
deflector, or any other electronically controlled device. Methods of 
focusing a beam of collimated light and electronically exciting a 
plurality of micro-areas of a target chip, either serially or in parallel, 
are also disclosed. 
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AB A capillary electrophoresis method for resolving transferrin 

glycoforms in a sample is described. The capillary comprises a lumen, an 
inlet and an outlet. The lumenal surface of the capillary is 
charge -neutral and the capillary contains a buffer containing a polymeric 
matrix. The transferrin sample is contacted with the inlet of the 
capillary. A voltage is applied to the capillary such that the inlet is a 
cathode and the outlet is an anode and such that the voltage is effective 
for resolving transferrin glycoforms. A method for diagnosing chronic 
alcoholism or carbohydrate-deficient glycoprotein syndrome using CE to 
resolve abnormal populations of transferrin glycoforms is also described. 
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A new method is proposed for the precise manipulation of 
picoliter-nanoliter vols, in microfluidic chips. The technique 
relies on the thermal expansion of fluids whereby fluid pressure and flow 
is easily manipulated through control of the fluid temperature Heat can be 
efficiently applied in a sample manner using a light/IR source (e.g., a 
halogen lamp) which selectively heats the fluid in the chip device through 
absorption of the optical energy in the visible- IR (VIS/IR) portion of the 
electromagnetic spectrum. Several applications for fluid control and 
manipulation on microfluidic chips are proposed using the 
VIS/IR- induced fluid pumping mechanism, including valving. 
SO PCT Int. Appl., 32 pp. 
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Methods for performing rapid and accurate thermocycling on a 
disclosed. Use of non-contact heating and cooling sources allows precise 
temperature control with sharp transitions from one temperature to another to 



achieved. A wide range of temps, can be accomplished according to these 
methods. In addition, thermocycling can be performed without substantial 
temperature gradients occurring in the sample. Apparatus for achieving these 
methods 

are also disclosed. A method for pumping a sample through 
microchannels on a microchip using a non-contact heat 

source is also disclosed. PCR-based amplification of DNA using the T-cell 
receptor p-chain system was done in an apparatus having IR-mediated 
heating and compressed air cooling. 
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